Introduction
Cavernoushemangiomas are encountered moreoften in women (1) (2) (3) (4) . Enlargement of these tumors after estrogen replacement therapy (5, 6) or during pregnancy (4, 7-9) has been reported, thus the relationship between hemangiomasand estrogen has been suggested. The tumors sometimes appear as multiple nodules (4, 10) , but there have been no reports of simultaneous enlargement of multiple nodules. Here, we report a case of multiple cavernous hemangiomaof the liver which were found after the first delivery and were enlarged on CT films after the second delivery.
Case Report
A 34-year-old womanwas admitted to the hospital for examination of multiple liver tumors. The patient had married when she was 23 years old, but had been infertile. Her menses tended to be prolonged. In 1984, at the age of 26, she consulted a doctor because she wanted to become pregnant. The doctor made the diagnosis of ovarian insufficiency and began induction of ovulation using clomiphene. Four months later, she became pregnant, but aborted spontaneously in the 1 lth week.
Although clomiphene therapy was continued, she remained infertile for the subsequent 6 months. In 1986, the regimen was changed to cyclic gonadotropins, using human menopausal gonadotropin and human chorionic gonadotropin. She became pregnant a second time. However, in the 30th week, the fetus died. The same induction regimen was re-instituted.
In 1988, the third pregnancy culminated in a delivery by cesarean section.
Two months after delivery, in 1989, atthe age of31, she felt a mass in the right lateral region of the abdomenand consulted the same doctor. Computed tomography of the abdomen (Figs. 1A-D) revealed four tumors of the liver, all with diameters of less than 50 mm. A diagnosis of multiple cavernous hemangioma of the liver was made. She did not visit the doctor again after that diagnosis because he said that the tumors would not be a problem.
In 1991, atthe age of33, she stillhadoligomenorrhea, butthe patient spontaneously becamepregnant a fourth time. The fetus was delivered by cesarean section. Six months later, she experienced right hypochondria! discomfort and noticed enlargement of the mass. She consulted another clinic and multiple liver tumors were noted. The patient was referred to our hospital for further evaluation. Her family history provided no pertinent findings. At the age of 24, she underwent an operation for congenital dislocation of a hip, but no blood transfusion was given. There was no history of alcohol intake or smoking. On physical examination, she appeared healthy. Her body temperature was 36.2°C, and her pulse was 72. The blood pressure was 120/60 mmHg.There wereno eruptions on the skin. Neither pallor nor icterus were observed. The head, neck, lungs and heart were normal. Two fist-sized elastic tumors, which had smooth surfaces, were palpated in the epigastrium and right hypochondrium. They showedrespiratory mobility. The tumors were not tender and no bruit was heard. Neurologic examination was negative. the carcinoembryonicantigen was not detected. HBsantigen and anti-HCV antibody were negative. The chest radiogram showed a normal appearance. Computed tomography of the abdomen showed multiple low-density tumors with a well-defined margin in the liver. They showed early peripheral opacification after contrast enhancement (Figs. 1E-H). Each tumor was enlarged, compared with previous CT films at the age of31 (Figs. 1A-D) . The tumor in segment 3 (defined by Couinaud) (1 1) had grown in diameter from 23 mmto 45 mm, in segment 4, from 46 to 61 mm, in segment 6, from 27 to 45 mm, and in segment 8, from 35 to 61 mm.There were also some new lesions (Figs. 1A and E). Multiple hot nodules were consistently observed on blood pool scintigrams with 99mTc-labeled red blood cells (Fig. 2) . A hepatic arteriogram showed cotton wool-like patchy pooling in each of the liver tumors in the late arterial phase (Fig. 3) . A diagnosis of multiple cavernous hemangiomaof the liver was made.
Because each tumor had obviously becomeenlarged over the 3 years, malignancy had to be ruled out. The patient had been suffering from symptomsof compression during the last several months. Therefore, we decided to remove the tumors surgically.
Upon laparotomy (Fig. 4) , four giant soft dark-red tumors were observed on the hepatic surface, accompanied by some small nodules showing the same characteristics. Partial resection of the liver was performed to remove the four largest tumors, but some residual nodules were left. Gross examination of the resected specimens revealed that the tumors were easily visible from the external surface, and the borders of the tumors were well defined. Histologic examination (Fig. 5A ) revealed cavernous vascular spaces incompletely separated by septa, which were composedof fibrous tissue and covered with endothelial cells. Somesmall hemangiomaswere observed in the macroscopically normal liver tissue surrounding the larger tumors (Fig. 5B) . These findings proved that the tumors were typical cavernous hemangiomas. There was no evidence of malignancy in any of the tumors or nodules. The tumor tissues were negative for estrogen receptors and progesterone receptors, as measured by the multiple-point dextrancoated charcoal assay (12).
The patient was healthy and her menstrual cycle was normal one year after the operation. CT films taken at that time showed some residual nodules, but they had not increased in size.
Discussion
The patient had multiple cavernous hemangiomasof the liver, which were found after induction of ovulation and the first delivery. Three years later, after the second delivery, enlargement of the tumors was discovered. Because the tumors were symptomatic and due to the possibility of malignancy based on their marked enlargement, we performed surgical excision of the tumors. The diagnosis of cavernous hemangiomaswas histologically proven in the resected specimens. Cavernous hemangiomas are detected in 2.3% of autopsy series ( 10) . They are the most commonbenign tumor of the liver (13, 14) . The tumors are multiple in 9-22% of patients (4, 10) . Symptomsdue to hemangiomainclude the sensation of an abdominal mass, abdominal pain, abdominal discomfort, digestive difficulty and abdominal distention. However, the tumors are asymptomatic in most patients. According to Schwartz and Husser (4) , about half of the patients whose tumors are larger than 4 cm have symptoms. Adamet al ( 14) defined hemangiomas whose diameter exceeded 4 cm as "giant hemangiomas".
Resection is generally performed for symptomatic hemangioma ( 1 5). Other indications for operation include rapid growth, marked thrombocytopenia and rupture with intraperitoneal bleeding (4) . There have been some reports ofspotaneous rupture of a hemangioma (7, 14, 16) . However, Schwartz and Husser (4) stated that the risk of rupture is not an indication for excision, because the potential for rupture is minimal and rupture is not necessarily fatal. Baer et al ( 1 5) reported six cases, that had a confident preoperative diagnosis of hemangioma, which uponoperation were found to be malignant tumors. Thus, they proposed that surgery should be indicated when malignancy cannot be ruled out, even in cases of asymptomatic hemangiomas. Because the present patient complained of compression and progression of the tumors suggested malignancy, we performed a surgical removal. The present patient had been administered clomiphene and There have been somereports of enlargement of tumors during pregnancy (4, (7) (8) (9) . In addition, Sewell and Weiss reported a case of spontaneous rupture in the fourth month of pregnancy Trastek et al (2) suggested that the enlargement is due to diltation of existing channels rather than to new growth. Considering the small hemangiomasin the macroscopically normal liver tissue of the present case, their hypothesis seems feasible.
Winkler and Poulsen (19) reported that oral contraceptives, which are estrogen analogs, might induce periportal congestion. The hemodynamic status in pregnant womenis different from that of non-pregnant women.The renin-angiotensinaldosterone system is activated in pregnant women,because estrogen stimulates the synthesis of angiotensinogen and the secretion of renin (20) . The levels in plasma of deoxycortico-sterone (DOC)also increase during pregnancy because progesterone in plasma, which is increased in pregnant women, is converted to DOC (21) . High levels of mineralocorticoid contribute to the increase in blood volume in pregnant women.In spite of the increased levels of angiotensin II, most pregnant womenare not hypertensive. Everett et al (22) suggested that prostaglandin mediates the refractoriness of pregnant women to the pressor effects of angiotensin II. These findings suggest that the mechanismof enlargement of hemangiomasin pregnant womenmay be ectasia of preexisting tissue due to a change in the hemodynamicssuch as the increase in blood volume and prostaglandin (i.e. indirect effects of estrogen and pregnancy).
